
BREAST

Implant-Based Breast Reconstruction Using
Acellular Dermal Matrix and the Risk of
Postoperative Complications

Yoon S. Chun, M.D.
Kapil Verma, B.A.

Heather Rosen, M.D.,
M.P.H.

Stuart Lipsitz, Sc.D.
Donald Morris, M.D.

Pardon Kenney, M.D.
Elof Eriksson, M.D., Ph.D.

Boston, Mass.

Background: Acellular dermal matrix has been popularized as an adjunct to
tissue expander or implant breast reconstruction given its utility in providing
additional coverage and support for the inferior pole. This study was performed
to assess the risk of postoperative complications associated with the use of
acellular dermal matrix–assisted implant-based reconstruction.
Methods: The authors performed a retrospective analysis of consecutive im-
mediate breast reconstructions performed over a 6-year period. A total of 415
implant-based reconstructions were divided into two groups: tissue expander or
implant-based reconstruction with or without acellular dermal matrix. Demo-
graphic information, comorbidities, oncologic data, adjuvant therapy, and com-
plications were collected for comparison.
Results: A total of 283 patients underwent 415 immediate breast reconstruc-
tions (151 unilateral and 132 bilateral); 269 reconstructions were performed
using tissue expander or implants with acellular dermal matrix, and 146 re-
constructions were performed without acellular dermal matrix. The seroma and
infection rates were higher in the acellular dermal matrix group (14.1 versus 2.7
percent, p � 0.0003, for seroma; 8.9 versus 2.1 percent, p � 0.0328, for infec-
tion). Multiple logistic regression analysis showed that acellular dermal matrix
and body mass index were statistically significant risk factors for developing
seroma and infection. The use of acellular dermal matrix increased the odds of
seroma by 4.24 times (p � 0.018) and infection by 5.37 times (p � 0.006).
Conclusions: Acellular dermal matrix has enhanced implant-based reconstruc-
tion and remains useful in immediate prosthetic breast reconstruction. It is
associated, however, with higher rates of postoperative seroma and infection.
Careful patient selection, choice of tissue expander/implant volume, and post-
operative management are warranted to optimize overall reconstructive
outcome. (Plast. Reconstr. Surg. 125: 429, 2010.)

One of the most commonly utilized breast
reconstruction methods involves tissue ex-
pander or implant placement immediately

following mastectomy. After completion of the
mastectomy, a pocket is created beneath the pec-
toralis major muscle, and a tissue expander or an

implant is placed. The tissue expander or implant-
based reconstruction provides the simplest
method of achieving breast reconstruction with-
out donor-site morbidity. Compared with recon-
struction using autologous tissue transfer, postop-
erative recovery tends to be faster with minimal
functional limitations. The reconstruction out-
come, however, relies heavily on the overlying soft-
tissue coverage and support around the breast
prosthesis following mastectomy. Additional pro-
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cedures, such as serratus muscle flaps, pectoralis
minor muscle flaps, and rectus fascial extensions,
have been performed in the past to optimize soft-
tissue coverage. Unfortunately, these can lead to
increased postoperative pain, muscle function
compromise, and delayed recovery.

Acellular dermal matrix has recently been
used as an adjunct to tissue expander and implant
breast reconstructions to provide complete cover-
age of the prosthesis without resorting to addi-
tional muscle flaps. The surgical technique in-
volves releasing the inferior origin of the
pectoralis major muscle and insetting a sheet of
acellular dermal matrix between the breast infra-
mammary fold and the inferior border of the pec-
toralis major muscle. This technique allows the
acellular dermal matrix to provide an additional
layer of coverage and support for the inferior pole
of the reconstructed breast (Fig. 1). A number of
previously published reports have illustrated the
benefits of acellular dermal matrix use in this
setting.1–5 Use of acellular dermal matrix as an
adjunct to breast prosthesis reconstruction can
optimize soft-tissue coverage and allow more pre-
dictable and consistent shaping of the implant-
reconstructed breasts. Concern for breast pros-
thesis exposure is minimized even in the setting of
native breast skin flap necrosis or development of
a postoperative open wound. With acellular der-
mal matrix, tissue expanders can be filled to
higher volume intraoperatively, and this ulti-
mately reduces the number of follow-up expan-
sions needed. When there is adequate native
breast skin coverage, use of acellular dermal ma-
trix can allow a single-stage implant reconstruc-

tion without the need for a subsequent expansion
or exchange procedure.2,3,5 Figure 2 illustrates
clinical examples of immediate single-stage im-
plant breast reconstruction and tissue expander
reconstruction using acellular dermal matrix.

However, clinical studies examining the use of
acellular dermal matrix as a potential risk factor
for postoperative complications, such as infection,
are lacking. There appear to be a number of anec-
dotal cases of postoperative infection in immediate
breast prosthetic reconstruction using acellular der-
mal matrix. In the absence of any comparative stud-
ies, however, it remains unclear whether the use of
acellular dermal matrix per se is associated with an
increased risk of infection or other postoperative
complications. This study was performed to eval-
uate the use of acellular dermal matrix as a risk
factor for increased postoperative complications
in immediate breast reconstruction.

PATIENTS AND METHODS
A retrospective medical record review was per-

formed of all consecutive patients who underwent
mastectomy with immediate breast reconstruction
in a single institution between 2002 and 2008. The
study methods and design were reviewed and ap-
proved by the Institutional Review Board of the
Brigham and Women’s Hospital/Faulkner Hospital.

A total of 415 consecutive tissue expander/
implant-based immediate breast reconstructions
were performed during the 6-year period and were
divided into two cohorts for comparison— tissue
expander or implant-based reconstruction using
acellular dermal matrix versus tissue expander or
implant-based reconstruction without acellular
dermal matrix. In reconstructions without acellu-
lar dermal matrix, the expanders/implants had
either total submuscular coverage or partial sub-
muscular and subcutaneous tissue coverage. Au-
tologous flap reconstructions were excluded un-
less they were utilized in conjunction with a tissue
expander or an implant, and these included 68
latissimus dorsi flaps and one pedicled transverse
rectus abdominis muscle flap. The acellular der-
mal matrix product utilized in this study was a
human-derived acellular dermal matrix, Allo-
Derm (Lifecell; Branchburg, N.J.).

Preoperative and postoperative antibiotic cov-
erage included appropriately dosed cefazolin or
clindamycin for general Gram-positive coverage.
Patients were continued on oral antibiotics until
all drains were removed. Bacitracin containing ir-
rigation solution was utilized intraoperatively. Tis-
sue expanders were filled intraoperatively to the
extent of achieving tensionless closure of the mas-

Fig. 1. Intraoperative photograph of an immediate implant-
based breast reconstruction with acellular dermal matrix for in-
ferior pole coverage.
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tectomy skin flaps. Two drains were used for each
breast reconstruction: one cephalad and the other
along the inframammary fold within the submas-
tectomy flap pocket. Drains remained in place for
approximately 1 to 2 weeks, depending on the
amount of output and were removed generally for
output less than 30 cc per 24 hours.

A careful review of all medical records was
performed to collect detailed data on patient de-
mographics; comorbidities (hypertension, diabe-
tes mellitus, coronary artery disease); cancer stage;
adjuvant/neoadjuvant therapy; breast reconstruc-
tive modality; body mass index; smoking status;
operative time; number of acellular dermal matrix
sheets used for each reconstruction; and postop-
erative complications, including seroma, infec-
tion, and native skin flap necrosis. Postoperative
infection was the primary outcome of interest.
Infection was subdivided into “minor” infection—
defined by clinical signs of infection successfully
treated with outpatient antibiotic therapy—or
“major” infection requiring inpatient hospitaliza-
tion for intravenous antibiotic treatment and/or
any surgical treatment. For the purposes of data
analysis, bilateral mastectomies and reconstruc-
tions were considered as two separate cases, and
the statistical analysis was therefore appropriately
adjusted for clustering.

For statistical analysis, Pearson chi-square tests
(adjusted for clustering) were used to perform
univariate analyses on categorical independent
variables with use of AlloDerm and development
of infection (minor or major) as the dichotomous
dependent variables. Generalized estimating
equations z-tests (adjusted for clustering) were

used to perform univariate analyses on continuous
independent variables. Mastectomy weight was
transformed to a natural logarithmic scale for the
z-tests. Due to the overall small number of infec-
tions and clustering, the bootstrap technique was
used to estimate the multiple logistic regression
parameters as well as their standard errors. Inde-
pendent variables were chosen to be included in
the final model if the investigators considered
them to be a priori confounders. We report odds
ratios, 95 percent confidence intervals, and p val-
ues. Statistical analyses were performed using
Stata/IC version 10 (College Station, Texas).

RESULTS
During the 6-year period, a total of 283 pa-

tients underwent 151 unilateral and 132 bilateral
prosthesis-based immediate breast reconstruc-
tions, totaling 415 immediate breast reconstruc-
tions performed by 21 mastectomy surgeons and
seven plastic and reconstructive surgeons; 269 re-
constructions were performed using tissue ex-
panders or implants with acellular dermal matrix,
and 146 reconstructions were performed using
tissue expanders or implants alone. There was no
significant difference in patient characteristics be-
tween the acellular dermal matrix group and the
control group, including age, comorbidities,
smoking status, radiation therapy, or cancer stage.
Mean body mass index and mastectomy specimen
weight were higher in the acellular dermal matrix
group compared with the control group (25.5 ver-
sus 23.8 for body mass index; 577.2 versus 389.9 g
for mean mastectomy specimen weight) (Table 1).

Fig. 2. Clinical examples of immediate implant-based breast reconstruction using acellular dermal matrix. (Left) Immediate
left breast reconstruction with a single-stage saline implant and acellular dermal matrix. (Right) Immediate right breast
reconstruction with a tissue expander and acellular dermal matrix subsequently exchanged to silicone gel implant.
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Body mass index and mastectomy specimen
weight was noted to be highly correlated.

The postoperative seroma rate was 14.1 per-
cent in the acellular dermal matrix group versus
2.7 percent in the control group (p � 0.0003). The
overall infection rate was 8.9 percent in the acel-
lular dermal matrix group versus 2.1 percent in
the control group (p � 0.0328). Major infection
rate was 8.2 percent in the acellular dermal matrix
group versus 0.68 percent in the control group
(p � 0.0016). There was, however, no significant
difference in the rate of minor infection. Overall
native breast skin flap necrosis rate was 23.4 per-
cent in the acellular dermal matrix group versus
8.9 percent in the control group (p � 0.0005). The
rate of major native skin flap necrosis, defined as
full-thickness skin flap necrosis requiring sharp
debridement, was 20.5 percent in the acellular
dermal matrix group versus 4.1 percent in the
control group (p � 0.001). There was no signifi-

cant difference in the rate of minor necrosis or
partial thickness skin flap necrosis healed by local
wound care. There was no significant difference in
the rate of seroma, infection, or skin flap necrosis
between the tissue expander reconstruction and
the single-stage implant reconstruction. The over-
all complication rate was not associated with any
specific oncologic or reconstructive surgeon in the
study sample.

Sixteen of 24 infection cases in the acellular
dermal matrix group (66.7 percent) and one of
three infection cases in the control group (33
percent) ultimately required tissue expander or
implant removal. A clinical example of postoper-
ative infection following a tissue expander breast
reconstruction using acellular dermal matrix is
illustrated in Figure 3. Microbiology culture re-
sults from the infection cases revealed a wide spec-
trum of polymicrobial etiology (Table 2). The me-
dian and average postoperative day when the

Table 1. Clinical Characteristics by Reconstruction Technique*

Reconstruction Technique

Characteristic
Non–Acellular Dermal Matrix

(n � 146†)
Acellular Dermal Matrix

(n � 269†) p

Mean age, years (SD) 46.2 (8.4) 47.0 (10.5) 0.471‡
Mean body mass index (SD) 23.8 (4.1) 25.5 (4.8) 0.002‡
Mean mastectomy specimen weight, g (SD)§ 389.9 (314.8) 577.2 (312.9) �0.001‡
Cancer stage (%) 0.3256

0 97 (66.4) 192 (71.4)
I 12 (8.2) 11 (4.1)
II 20 (13.7) 33 (12.3)
III 17 (11.6) 33 (12.3)

Diabetes (%) 1 (0.68) 10 (3.7) 0.076
Hypertension (%) 10 (0.69) 34 (12.6) 0.1324
Coronary artery disease (%) 1 (0.68) 0 0.177
Smoking

Never smoked (%) 105 (72.4) 187 (69.8)
Former smoker (%) 27 (18.6) 56 (20.9) 0.8932
Active smoker (%) 13 (8.9) 25 (9.3)

Chemotherapy
Received chemotherapy (%) 57 (39.0) 91 (33.8) 0.4042
Received preoperative chemotherapy (%) 12 (8.2) 40 (14.9) 0.13
Received postoperative chemotherapy (%) 45 (30.8) 51 (19.0) 0.0303

Radiation
Received radiotherapy (%) 19 (13.0) 38 (14.1) 0.7603
Received preoperative radiotherapy (%) 7 (5.2) 22 (8.7) 0.2702
Received postoperative radiotherapy (%) 12 (8.6) 16 (6.5) 0.4278

Hematoma (%) 2 (1.4) 6 (2.2) 0.5403
Seroma (%) 4 (2.7) 38 (14.1) 0.0003
Necrosis

Any necrosis (minor or major) (%) 13 (8.9) 63 (23.4) 0.0005
Minor (%) 7 (4.8) 8 (3.0) 0.395
Major (%) 6 (4.1) 55 (20.5) �0.001

Infection
Any infection (%) 3 (2.1) 24 (8.9) 0.0328
Minor infection (%) 2 (1.4) 2 (0.74) 0.6113
Major infection (%) 1 (0.68) 22 (8.2) 0.0016

*All p values were calculated by the Pearson chi-square test (adjusted for clustering), except where indicated otherwise.
†Number of mastectomies.
‡Generalized estimating equations z-test adjusted for clustering.
§Mastectomy specimen weight transformed to natural logarithmic scale for z-test.
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infection occurred was 21 and 37.5 days, respec-
tively. One major infection occurred 2 weeks after
initiation of adjuvant chemotherapy, none of the
infection cases occurred during radiotherapy.
There was no infection case following any docu-
mented remote infectious process.

Multiple logistic regression analysis showed
that acellular dermal matrix and body mass index
were statistically significant risk factors for devel-
oping postoperative seroma and infection (Ta-
ble 3). The use of acellular dermal matrix in-

creased the odds of postoperative seroma by 4.24
times (p � 0.018), and postoperative infection by
5.37 times (p � 0.006). For each 1 unit increase in
body mass index, the odds of developing seroma
increased by 1.14 times (p � �0.001) and infec-
tion by 1.11 times (p � 0.048).

Secondarily, to eliminate native breast skin
flap necrosis as a potential contributing variable
for postoperative infection, we performed similar
statistical analysis after excluding native breast
skin flap necrosis cases in both the acellular der-
mal matrix and the control group. A total of 339
cases using tissue expander or implant-based
breast reconstructions did not have any native skin
flap necrosis. Among these, 206 cases were per-
formed using acellular dermal matrix and 133
cases without acellular dermal matrix (Table 4).
Univariate analysis showed a statistically signifi-
cant increase in the postoperative seroma rate in
the acellular dermal matrix group versus the con-
trol group (9.7 versus 3.0 percent respectively, p �
0.0196). The overall postoperative infection rate
was 4.9 percent in the acellular dermal matrix
group and 2.2 percent in the control group; how-
ever, this difference did not reach statistical sig-
nificance (p � 0.3212). The major infection rate
was 4.4 percent in the acellular dermal matrix
group versus 0.75 percent in the control group,
and this difference approached statistical signifi-
cance (p � 0.0550).

Autologous tissue flaps used in conjunction
with prosthesis-based reconstructions consisted of
3.3 percent of the acellular dermal matrix group
and 41 percent of the non–acellular dermal ma-
trix group. Given the potential confounding effect
of prosthesis-based reconstructions combined
with flaps, we performed an additional analysis
after excluding all flap reconstructions, and this
still revealed a statistically significant increase in
seroma rate (13.9 versus 2.4 percent, p � 0.0038)
and major infection rate (8.5 versus 1.2 percent,
p � 0.0199) in the acellular dermal matrix group,
which was consistent with the overall trend.

In addition, the initial intraoperative fill vol-
ume of tissue expanders in tissue expander breast

Fig. 3. Immediate breast reconstruction with a tissue expander
and acellular dermal matrix complicated by postoperative infec-
tion ultimately requiring removal and intravenous antibiotic
treatment.

Table 2. Microbiology Results

Organism Frequency

Staphylococcus aureus 7
Negative Cx 5
Enterococcus faecalis 2
Methicillin-resistant Staphylococcus aureus 2
Staphylococcus epidermidis 2
Atypical Mycobacterium fortuitum 1
Staphylococcus lugdunensis 1
Serratia 1
E. coli 1
Candida albicans 1
Pseudomonas 1

Table 3. Multiple Logistic Regression Model, Adjusted for Clustering

Infection Seroma

Independent Variable OR 95% CI p OR 95% CI p

Body mass index 1.11 1.00–1.22 0.048 1.14 1.06–1.22 �0.001
Acellular dermal matrix 5.37 1.63–17.6 0.006 4.24 1.28–14.0 0.018
Preoperative radiation 2.86 0.77–10.7 0.117 1.74 0.51–5.95 0.381
OR, odds ratio; CI, confidence interval.
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reconstructions and the implant volume in single-
stage implant breast reconstructions were assessed
between the acellular dermal matrix group and
non–acellular dermal matrix group. The mean
intraoperative fill volume of tissue expanders in
the acellular dermal matrix group was higher com-
pared with the control group (322.7 ml � 183.3
versus 131.2 ml � 111.2, p � �0.001). The mean
breast implant volume in the acellular dermal ma-
trix group was also higher than the control group
(459.3 ml � 149.8 versus 340.8 ml � 121.2, p �
�0.001). The mean tissue expander fill volume
was significantly higher among the infection cases
versus noninfection cases (418.8 ml � 249.0 versus
242.0 ml � 172.7, p � �0.007). Although the
mean intraoperative tissue expander fill volume
was noted to be higher among the skin flap
necrosis cases versus no-necrosis cases, the dif-
ference did not reach statistical significance
(306.5 ml � 214.0 versus 244.8 ml � 177.3, p �
0.081). There was no significant difference in
the mean implant volume between the infection
versus noninfection group or skin flap necrosis
versus no-necrosis group.

DISCUSSION
Although an armamentarium of breast recon-

struction methods currently exists and continues
to evolve, tissue expander or implant-based recon-
struction remains the most common reconstruc-
tive modality. Frequent limitations, however, as-
sociated with tissue expander/implant-based
reconstructions, include inadequate soft-tissue
coverage for the prosthesis and limited inferior
pole expansion, as well as inadequate support for
the inframammary fold. Use of acellular dermal
matrix as an adjunct to implant-based reconstruc-
tion has certainly enhanced our ability to address
these limitations and achieve better overall aes-
thetic outcome in breast reconstruction. These
benefits have led to an increasing number of acel-
lular dermis products in addition to AlloDerm
with only a limited number of outcome studies
reported.6

Most published studies have illustrated suc-
cessful reconstructive outcomes with minimal
complications. Spear et al. reported their series of
58 acellular dermis-assisted immediate breast re-

Table 4. Clinical Characteristics by Reconstruction Technique, Native Skin Necrosis Excluded*

Reconstruction Technique

Characteristic
Non–Acellular Dermal Matrix

(n � 133†)
Acellular Dermal Matrix

(n � 206†) p

Mean age, years (SD) 45.7 (8.2) 45.8 (10.5) 0.932‡
Mean body mass index (SD) 23.7 (4.0) 25.2 (4.4) 0.009‡
Mean mastectomy specimen weight, g (SD)§ 359.7 (246.1) 554.4 (291.4) �0.001‡
Cancer stage (%) 0.1545

0 87 (65.4) 152 (73.8)
I 12 (9.0) 8 (3.9)
II 18 (13.5) 21 (10.2)
III 16 (12.0) 25 (12.1)

Diabetes (%) 0 8 (3.9) 0.0601
Hypertension (%) 6 (4.5) 21 (10.2) 0.1428
Coronary artery disease (%) 0 0 —
Smoking

Never smoked (%) 99 (75.0) 156 (76.1)
Former smoker (%) 24 (18.2) 30 (14.6) 0.6653
Active smoker (%) 9 (6.8) 19 (9.3)

Chemotherapy
Received chemotherapy (%) 53 (39.9) 71 (34.5) 0.425
Received preoperative chemotherapy (%) 10 (7.5) 29 (14.1) 0.1408
Received postoperative chemotherapy (%) 43 (32.3) 42 (20.4) 0.0512

Radiation
Received radiotherapy (%) 17 (12.8) 23 (11.2) 0.6598
Received preoperative radiotherapy (%) 7 (5.7) 11 (5.7) 0.9943
Received postoperative radiotherapy (%) 10 (7.9) 12 (6.2) 0.531

Hematoma (%) 2 (1.5) 3 (1.5) 0.9717
Seroma (%) 4 (3.0) 20 (9.7) 0.0196
Infection

Any infection (%) 3 (2.2) 10 (4.9) 0.3212
Minor infection (%) 2 (1.5) 1 (0.49) 0.3983
Major infection (%) 1 (0.75) 9 (4.4) 0.055

*All p values were calculated by the Pearson chi-square test (adjusted for clustering), except where indicated otherwise.
†Number of mastectomies.
‡Generalized estimating equations z-test adjusted for clustering.
§Mastectomy specimen weight transformed to natural logarithmic scale for z-test.
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constructions in 2008 with a postoperative infec-
tion rate of 6.9 percent.1 Interestingly, this infec-
tion rate is higher when compared with their prior
published series of 171 submuscular tissue ex-
pander/implant-based breast reconstructions in
1998, in which the infection rate was only 3.5
percent.7 Salzberg published a series of 76 imme-
diate single-stage implant breast reconstructions
using AlloDerm and reported a 2.6 percent epi-
dermolysis rate and a 1.3 percent rate of full-thick-
ness mastectomy skin flap necrosis with no inci-
dence of infection or seroma.3 Becker et al.
compared two acellular dermal matrix products,
AlloDerm and DermaMatrix, in 30 patients (50
breasts) who underwent immediate expander-
based breast reconstruction and showed no sig-
nificant difference in complication or material
compliance.6 They reported a 4 percent compli-
cation rate with one seroma and one infection. A
matched, retrospective cohort study comparing 45
AlloDerm tissue expander/implant reconstruc-
tions with 45 standard tissue expander/implant re-
constructions showed that the use of AlloDerm does
not increase the rate of expansion.8 This study re-
ported a 6.7 percent seroma rate and 2.2 percent
rate of cellulitis in the AlloDerm cohort, although
there was no statistically significant difference in
complication rate between the two cohorts.

Our study reports the largest consecutive se-
ries of tissue expander/implant-based immediate
breast reconstruction cases performed with or
without the use of acellular dermal matrix. The
results suggest increased rates of postoperative se-
roma and infection associated with acellular der-
mal matrix. Multiple regression analysis showed
that after adjusting for body mass index and pre-
operative radiation therapy, acellular dermal ma-
trix is associated with a greater than four-fold in-
creased risk of developing postoperative seroma
and a greater than five-fold risk of infection. Our
findings also included a higher native breast skin
flap necrosis rate and higher intraoperative fill
volume of tissue expanders/implant volume in
the acellular dermal matrix group compared with
the non–acellular dermal matrix group.

It is possible that increased native breast skin
necrosis is contributing to the overall increase in
the postoperative infection rate in the acellular
dermal matrix group. Use of acellular dermal ma-
trix enables lengthening of the pectoralis major
muscle plane. Thus, the observed higher rate of
native skin flap necrosis in acellular dermal matrix
group may reflect the tendency to retain more
native breast skin when utilizing acellular dermal
matrix with tissue expanders for more intraoper-

ative fill volume or to achieve single stage implant
reconstruction. It is important to note that the use
of acellular dermal matrix certainly does not pro-
tect a prosthesis-based breast reconstruction from
the standard postoperative risks, such as skin ne-
crosis or infection. We do not believe that native
breast skin flap necrosis and exposed acellular
dermal matrix is much less of a complication than
an exposed prosthesis. Exposed acellular dermal
matrix warrants early operative management
rather than local wound care in the hopes of even-
tual healing by secondary intention.

Nevertheless, even after excluding all native
skin flap necrosis cases, univariate analysis of the
data still showed a significant increase in the post-
operative seroma rate in the acellular dermal ma-
trix group (9.7 versus 3.0 percent). There was also
a trend toward increased postoperative major in-
fection rate in the acellular dermal matrix group,
although the difference was not significant (Ta-
ble 4). Thus, higher postoperative seroma rate
may be directly associated with the use of acellular
dermal matrix, while infection may be secondary
to seroma. Careful drain placement to optimally
drain both the subcutaneous and sub–acellular
dermal matrix planes, as well as a longer period of
drainage postoperatively, may be appropriate
when utilizing acellular dermal matrix to mini-
mize the risk of seroma. To address the increased
seroma rate, we have recently modified the drain
position and placed the lower drain both within
the subcutaneous pocket as well as the sub–acel-
lular dermal matrix pocket. Drains are now re-
moved when the total output is less than 20 cc per
24 hours, and this has generally resulted in a more
prolonged postoperative drainage period (2 to 3
weeks) but a lower complication rate of seroma/
infection based on preliminary clinical observation.

This study is limited by its retrospective nature
and sample size. For instance, although prior his-
tory of radiation was not shown to be a statistically
significant risk factor for postoperative complica-
tion, it is possible that significance would have
been demonstrated with a larger sample size. Ad-
ditional significant risk factors for postoperative
infection may not have been included in the mul-
tiple logistic regression analysis model. Although
the overall complication rate was not associated
with any specific oncologic or reconstructive sur-
geon in our study group, technical variability
among surgeons may play a role in the complica-
tion rate. For instance, thickness of the mastec-
tomy skin flap may vary depending on the mas-
tectomy surgeon and thus lead to variable skin
necrosis rates. Reconstructive surgeons may have
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different levels of experience in using the Allo-
Derm with variability in the insetting technique,
which may potentially affect the clinical outcome.
In addition, each tissue expander reconstruction
may have different intraoperative fill volume,
which may contribute to variable degrees of ten-
sion on the skin flaps and final surgical closure.
The effect of lengthening the muscle by utilizing
acellular dermal matrix may be associated with
higher intraoperative tissue expander fill volume,
especially when reconstructing large breasts with
ptosis. The combination of higher fill volume as
well as a tendency to retain more distal native
mastectomy skin flap after skin-sparing mastec-
tomy appears to be more prevalent in the acellular
dermal matrix group and, thus, may contribute to
higher skin necrosis rate.

Use of acellular dermal matrix can enhance
the ability to achieve a better aesthetic outcome in
prosthesis-based breast reconstruction by provid-
ing additional support, optimizing inferior pole
projection and definition of inframammary fold.
Nonetheless, there appears to an increased risk of
postoperative seroma and infection associated
with the use of acellular dermal matrix following
immediate breast reconstruction. Our data show
that while increased seroma rate may be directly
related to the use of acellular dermal matrix, in-
creased infection rate may be mediated by seroma
and/or native breast skin flap necrosis in the acel-
lular dermal matrix group. A prospective ran-
domized trial would allow a more definitive anal-
ysis but would be difficult to perform in this
patient population.

Based on the results of the study, we now prac-
tice conservative postoperative management of
drains with longer duration and early excision of
native breast skin flap necrosis and closure, and
avoid any tendency to overfill the tissue expanders
or retain distal mastectomy skin flaps intraopera-
tively when utilizing acellular dermal matrix. In
addition, the selection criteria for acellular dermal
matrix utilization in breast reconstruction should
be more carefully determined by critically assess-

ing the potential benefits. Use of acellular dermal
matrix in larger ptotic breasts may have the benefit
of enhancing the lower pole projection, better
define the inframammary fold, and achieve re-
constructions that closely resemble the preoper-
ative breast appearance and shape. This benefit,
however, may not be applicable to those patients
with small breasts or minimal ptosis. Thus, routine
use of acellular dermal matrix in every implant-
based breast reconstruction case seems unwar-
ranted. We conclude that careful patient selec-
tion and choice of tissue expander/implant
volume and postoperative management are war-
ranted when utilizing acellular dermal matrix as
an adjunct to immediate prosthesis-based breast
reconstruction.

Yoon S. Chun, M.D.
1153 Centre Street, Suite 21

Boston, Mass. 02130
ychun@partners.org
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